INTRODUCTION 70
Food allergy affects approximately 5% of children and is often a life-long condition with aboutUniversity (102-13-CB). All participants gave informed consent to take part. 108
109

Participants and procedure 110
Participants were recruited from the general population via advertisement of an online survey 111 through social media channels such as Facebook and Twitter and through the Anaphylaxis 112
Campaign's website. Emails advertising the study were also sent to all eligible members of 113 the Campaign although parents did not need to be members of the Campaign to take part. 114
Inclusion criteria for the study were that the participant was a parent who had at least one 115 child under the age of 18 years living in the family home who had a food allergy diagnosed by 116 a clinician at an allergy clinic. There were no exclusion criteria, although participants needed 117 to be able to understand written English in order to take part in the study as the scales used 118 were only validated in the English language. Participants completed the questionnaires 119 anonymously. 120
121
Measures 122
The Food Allergy Self-Efficacy scale for Parents (FASE-P) (17) is a 21 item scale measuring 123 parental self-efficacy or confidence in managing food allergy in their child. It is scored on a 0-124 100 scale with higher score representing greater confidence. It has five sub-scales: 125 managing social activities, precaution and prevention of an allergic reaction, identifying 126 allergens, treating an allergic reaction and seeking information about food allergy. The scale 127 has good to excellent internal consistency (alpha=0.88 for total scale; 0.63-0.89 for the sub-128 scales), excellent re-test reliability (r=.82) and has been shown to have good construct and 129 discriminative validity (17) . 130
131
Food Allergy Quality of Life -Parental Burden (FAQL-PB) scale (18) has 17 items and uses a 132 7-point Likert scale ranging from 1 (not troubled) to 7 (extremely troubled). Questions include 133 issues concerning going on vacation, social activities and worries and anxieties over the7 previous week. A higher score indicates greater parental burden. Reliability has been 135 reported as excellent in a U.S. sample (Cronbachs α = 0.95) (18) and in a U.K. sample (α > 136 0.85) (19) . 137
138
Food Allergy Independent Measure (FAIM) has 4 items which measure the severity of 139 perceived risk of an accidental reaction to food and the perceived risk of not being able to 140 treat a reaction appropriately. Items are answered on a 7-point Likert scale with a greater 141 score indicating a higher level of perceived seriousness. It is a well used and valid means of 142 measuring the perceived severity of food allergy (20) . 143
144
General Health Questionnaire -12 (GHQ-12) (21) is a 12 item scale of current mental health 145 which asks individuals to state how they have felt over the last few weeks. It uses a 4 point 146
Likert scale from not at all (scored 0) to much more than usual (scored 3). Scores are 147 summed and have a range from 0 to 36. Scores over 11-12 indicate a risk of being 148 diagnosed with a mental illness. The scale has excellent reliability (Cronbach's α = 0.77-149 0.93) and good validity (21) . 150
151
Demographic and food allergy questionnaire 152
A questionnaire to gather demographic information from the parent and food allergy 153 information about their child was developed based on that used in previous published 154 studies (22) . Information collected included the type of food allergy, symptoms, how the allergy 155 was diagnosed, medication, history of anaphylaxis and presence of other atopic conditions 156 such as asthma, hay-fever and eczema. 157
158
Statistical analysis 159
Data analyses were conducted using SPSS version 21, and all tests were 2-tailed with a 160 significance level set at p<0.05. Missing demographic and food allergy information was 161 treated pairwise; there were no missing answers for any of the psychometric scales and 162 everyone who completed all questionnaires was included in the analysis. Demographic information for participants can be found in Table 1 and food allergy information 175 can be found in Table 2 . Means and standard deviations of scores for each measure can be 176 found in Table 3 . Mean GHQ scores exceeded the cut-off score for being at risk of being 177 diagnosed with a mental illness. Examination of mean scores of the sub-scales for self-178 efficacy showed that parents appeared to be least confident in managing social activities and 179 seeking information about food allergy. 180
181
Relationships between quality of life, self-efficacy and mental health 182
Pearson's correlations between quality of life, self-efficacy, mental health and FAIM scores 183 can be seen in Table 4 . Better quality of life was significantly related to greater self-efficacy 184 for food allergy management (p<0.001), better mental health (p<0.001) and lower perceived 185 likelihood of a severe reaction (p<0.001). The correlations with total mean self-efficacy were 186 particularly strong and there were also strong correlations between quality of life and self-187 efficacy for managing social activities (p<0.001). To explore whether mental health status 188 and FAIM scores were influencing the relationship between self-efficacy and quality of life, 189 partial correlations were run. After controlling for mental health, the unique relationship 190 between quality of life and self-efficacy was still significant (-.512, p<0.001). After controlling 191 for FAIM scores, the unique relationship between quality of life and self-efficacy was also still 192 significant (-.533, p<0.001). 193
194
Relationships between quality of life, parent, child and food allergy characteristics 195
Greater quality of life was significantly related to older age in parent and child and fewer 196 numbers of allergies ( As there was a significant relationship between quality of life and age of child, age might be a 208 reason for the differences seen in children with egg allergy, which tends to affect younger 209 children. To assess this, an Analysis of Covariance (ANCOVA) was run. After controlling for 210 age of child there was still a significant difference in quality of life for parents of children with 211 egg allergy or not (F=15.12, p<0.001). 212
213
Explaining variance in quality of life 214
Hierarchical regression models were run with variables that significantly related to quality of 215 life. Food allergy and demographic characteristics were entered in step one in order to 216 control for these variables; self-efficacy, GHQ-12 and FAIM scores were entered in step two. 217
In step one age of child, number of allergies and presence of asthma were significantly 218 related to parental quality of life, explaining 7% of the variance. In step two, age of child and 219 number of allergies retained their significance but with attenuated beta coefficients. Food 220 allergy self-efficacy, mental health and FAIM scores were all significantly related to parental 221 quality of life with 46% of the variance in quality of life explained, which was a significant 222 increase from step one (R 2 change=.385, p<0.001), (Table 5) . Examination of the 223 standardized betas showed that self-efficacy explained the most variance in parental quality 224 of life. 225
226
A forced entry regression model was run with the sub-scales of the FASE-P to explore 227 whether particular areas of parental self-efficacy were important in explaining quality of life. 228
The FASE-P sub-scales together explained 35% of the variance in food allergy related qualitymeasured on the same scale) showed that confidence in managing social activities and 231 precaution and prevention of allergic reactions appeared to be the most important aspects of 232 in explaining food allergy related quality of life in parents (Table 5) . 233 234 allergy can make in explaining the impact of food allergy on quality of life in the parent. We 237 found that self-efficacy explained the greatest proportion of variance in parental quality of life. 238
The regression model which included just self-efficacy explained over a third of the variance 239 in quality of life and managing social activities and precaution and prevention of allergic 240 reactions appeared to be particularly important. Aspects of allergy such as history of 241 anaphylaxis, type of allergy, other atopic conditions, age of child and age of parent only 242 accounted for a small proportion of the variance. It appears then that parental self-efficacy is 243 an important construct to consider when offering advice and training in food allergy 244 management for the parent or psychological support. 245 246 Self-efficacy for managing social activities explained the greatest proportion of quality of life 247 when just self-efficacy sub-scales were examined. Interestingly this sub-scale also had the 248 lowest level of self-efficacy reported by parents. This sub-scale includes items such as going 249 out to a restaurant, planning a holiday and being on holiday in this country or abroad. Having 250 good self-efficacy to do these sorts of activities appears to be very important to having a good 251 quality of life. Ways in which we can support parents in growing confident in being able to do 252 these things should be explored further, which might include providing information and 253 helping parents with action plans for travelling in this country and abroad. 254
255
The age of the child, the number of food allergies they had and the presence of asthma were 256 all significantly related to parental quality of life, although they explained only a small amount 257 of its variance. Previous studies have also found that presence of other atopic conditions 258 such as asthma and eczema (23) and number of allergies (24-26) reduces quality of life and these 259 findings therefore provide further evidence of the detrimental effect of multiple allergies on 260 quality of life. It is interesting that our study found that parental quality of life gets better as 261 the child gets older. This may be because parents become used to coping with their child's 262 allergy over time and develop good management strategies and as children get older they13 take more responsibility for their own allergy management. The child may also grow out of 264 some of their allergies as they get older, resulting in a better quality of life for the family. The 265 relationship between quality of life and age is not consistent in the literature however, with 266
Wassenberg et al (26) reporting that younger children (up to age 3 years) had better parental 267 rated quality of life than older children, possibly due to older children taking part in more in 268 social activities and having greater independence from parents. The relationship between 269 age of child and quality of life would therefore benefit from further investigation. injectors implies it is probable that these children had received a clinical diagnosis. It would 286 be useful to examine the relationship between self-efficacy and quality of life in a population 287 drawn from a clinical database to check that self-reporting of allergy has not affected the 288 results. This study is also cross-sectional in nature and so we cannot make any conclusions 289 about cause and effect to determine whether better self-efficacy for food allergy management 290 leads to better quality of life or whether better initial quality of life supports parents to feel 291 more efficacious in how they are managing. It would be useful to conduct a longitudinal studylooking at food allergy self-efficacy and quality of life from the point of diagnosis and across 293 time in order to ascertain the causal relationships between these variables. 294
295
In conclusion, this study has shown that parental self-efficacy for food allergy management is 296 important in explaining quality of life in parents of children with food allergy. Measurement of 297 self-efficacy should be considered in addition to quality of life when parents attend allergy 298 clinic with their child. Low scores in any domain of self-efficacy could help focus the content 299 of a consultation or prompt a referral to a dietician or to psychological support. Interventions 300 to improve self-efficacy in parents of children with food allergy should be explored as they 301 may be able to improve food allergy related quality of life. 
